Identification of new Fis binding sites by DNA scission with Fis-1,10-phenanthroline-copper(I) chimeras.
The chimeric nuclease Fis-OP has been used to identify novel Fis binding sites. Tethering the chemical nuclease OP-Cu+ to position 73 of the protein with a newly developed longer acetyl-beta-alanylamino spacer has facilitated the localization of two high-affinity Fis binding sequences in a 3 kb pUC19 plasmid. The shorter acetamido linker has allowed the chimeric nuclease to locate two strong Fis binding sites in the 50 kb phage lambda genome. All four sites reside in biologically interesting loci and have been confirmed by gel-retardation and DNase I footprint analyses. A newly discovered site resides in the lac operon of Escherichia coli. The binding of Fis to this site may antagonize repression by the LacI repressor. These studies demonstrate the feasibility of applying chimeric chemical nucleases to the task of identifying functional protein binding sites of biological interest within genomes without any assumption about their sequence preference.